Despite progress made towards increasing birth registration rates over the last dozen years, almost one in two children may still not get registered at birth in Niger according to a recent nationally representative household survey. What can be done to improve birth registration rates? This paper relies on a simple approach to measure how solving various obstacles to birth registration faced by parents could help increase birth registration rates. Controlling for other factors affecting birth registrations, the analysis relies on local-level reasons declared by households for not registering their children. The estimation method provides measures of potential gains in birth registration rates from different actions, including providing services closer to where households live, improving household knowledge about the fact that birth registration is both mandatory and beneficial for children, and reducing the out-of-pocket costs of birth registration. The analysis remains exploratory, but it provides hopefully useful insights about the likely benefits that could be derived from various policies utilized for increasing rates of birth registrations.
Background
Birth registration is defined as "the continuous, permanent and universal recording within the civil registry of the occurrence and characteristics of birth" [1] . There is broad consensus that birth registration is essential for development given its effect on the ability of children to benefit from educational and health services and outcomes [2] in many countries and more generally for development [3] . Birth registration is widely considered to be an essential intervention for early childhood development [4] as well as a human right, which itself matters for the exercise of other human rights, including civil and political rights, and for preventing violations of other rights, for example, in the case of child marriage [5] . Ensuring universal birth registration is a target under the Sustainable Development Goals (SDG) (target 16.9) . Progress towards that target is measured through the proportion of children under 5 years of age whose births have been registered with a civil authority. Unfortunately, in many countries, there is a long way to go [6] because birth registration rates among children under 5 remain low [7] , especially in Sub-Saharan Africa [8] .
From a management and policy point of view, birth registration is a component of civil registration. Systems for birth registration are therefore part of broader civil registration and vital statistics (CRVS) systems. Civil registration is defined by the United Nations (UN) as the "universal, continuous, permanent and compulsory recording of vital events provided through decree or regulation in accordance with the legal requirements of each country" and vital statistics are "a collection of statistics on vital events in a lifetime of a person as well as relevant characteristics of the events themselves and of the person and persons concerned." [9] While birth registration systems should ideally be fully integrated into CRVS systems, they often operate as a distinct system across ministries, as is also to some extent the case in Niger.
International agencies such as the United Nations International Children's Emergency Fund (UNICEF), the World Health Organization (WHO), and the World Bank Group (WBG) are supporting efforts by low-and middle-income countries to improve their CRVS systems [10] . In some cases, these efforts have yielded substantial progress, including in Sub-Saharan African countries where birth registration rates have been traditionally low. Niger is a great example of progress. The country has achieved major gains in increasing birth registration rates [11] . Between the 2006 and 2012 Demographic and Health Surveys, birth registration rates for children under the age of 5 doubled from 32 to 64%. However, as noted by UNICEF [12] , the rate of birth registration declined from 65% in 2016 to 53% in 2017 as agents at registration centers were not paid. This led to some of them stopping registering births. Fortunately, the 2018 Law of Finance allocated more funding for civil registration and the government adopted in 2017 a strategic plan to make the civil registration system universal and free. Funding gaps remain to achieve this objective.
Estimates from a 2015 survey used in this paper put birth registration rates at 52% nationally, but regardless of which percentage estimate is used, which may depend on the survey, there is no doubt that major gains have been achieved. By comparison, in the 12 years preceding the 2006 Demographic and Health Surveys, the gains achieved were much smaller, at only 8 percentage points, from 24 to 32%.
How did Niger achieve such gains? As described in the recent diagnostic conducted by the World Bank, the birth registration process became more efficient thanks to the introduction of auxiliary notification offices. Since 2008, the civil registration system has consisted of not only primary and secondary registration centers located in the administrative capitals of communes or communes' substructures, but also of auxiliary notification offices in healthcare facilities where vital events occur. Staff in these auxiliary centers notify primary or secondary centers of vital events such as births, with these centers then completing the birth registration process and issuing official documents. This helped triple the number of registration centers between 2007 and 2012. In addition, the fact that births at healthcare facilities are now automatically registered reduces leakage. Finally, large mobile birth registration campaigns were implemented in the country between 2009 and 2011. Of these various initiatives, the creation of the auxiliary notification offices is probably the initiative that had the largest impact because it enabled parents and midwives to record births where the children were born.
Despite major progress, much remains to be done. According to the national survey used in this paper, in 2015, almost one in two children was still at risk of not being registered. Guidance is available in the literature on interventions that can help boost birth registration rates [13] as well as best practices [14] . Yet at the country level, there is a benefit in conducting countryspecific analysis to better understand constraints leading parents to not register their children. The objective of this paper is to look at the correlations of birth registrations and obstacles that lead some parents to not register their children using regression analysis. Looking at the drivers of birth registration has been done before using various types of methods in several African countries, including Ghana [15] , Nigeria [16] , Kenya [17] , and Zimbabwe [18] , but not in the way suggested in this paper.
The paper relies on a simple approach to assess how solving various obstacles to birth registration could help. Controlling for other factors affecting birth registrations, the estimation provides measures of potential gains in birth registration rates from providing services closer to households, improving knowledge among parents about the fact that birth registration is both mandatory and beneficial for children, and reducing the out-of-pocket costs of birth registration. The analysis remains exploratory, but it provides hopefully useful insights about the likely benefits from various policies for increasing rates of birth registrations in countries such as Niger.
Methods

Study purpose
The objective of the paper is to analyze the correlates of birth registration in Niger using regression analysis, with a specific focus on the reasons declared by parents as to why they have not registered their children at birth. The availability of data on those reasons helps in assessing the role of various constraints faced by parents in registering their children, after controlling for a wide range of variables that may also affect birth registration. In turn, the results can help inform policy options to increase birth registrations. This is done through simulations of the potential effect on overall birth registration rates of solving the various obstacles leading to low birth registration rates.
Data source
The data used are from the nationally representative ENISED survey ( 
Regression approach
Given that birth registration, the dependent variable, is a dichotomic variable, either a logit or probit regression could be used to assess the correlates of birth registration. This analysis relies on probit regressions, with the marginal effects at the mean of the sample reported together with their standard errors. These marginal effects represent the percentage point increase or decrease in the likelihood of birth registration associated with various variables.
As is the case for any cross-sectional analysis of this nature, the marginal effects represent associations as opposed to true causal effects that could be obtained through experimental or quasi-experimental approaches. Nevertheless, estimates show an order of magnitude for the potential effects of variables on the likelihood for children to be registered. The sample for analysis includes all children under age 5 in the survey for which information is available on their birth registration status. Sample weights are used when providing basic statistics.
The ENISED survey includes a range of variables that could affect the likelihood of birth registration. Apart from variables at the level of children and parents/ households, the survey includes information on the reasons why parents have not registered their child. To capture local geographic effects affecting birth registration, a first approach consists of including the leave-out-mean (LOM) birth registration rate in the primary sampling unit in the independent variables. The LOM birth registration rate is computed for all other children in the primary sampling unit, but not the child being considered, to avoid issues of endogeneity. The LOM birth registration rate is thus a measure of the ease of birth registration at the local level based on the share of other children at the local level who have been registered. This variable is likely to capture mostly supply-side factors affecting birth registration rates, but it could also capture demand-side effects related, for example, at the local level to social norms or affordability issues.
This LOM birth registration rate variable essentially captures all local effects that matter for birth registration, whether this relates to the distance to registration offices or other factors. A second approach to look at the potential impact of local effects consists of relying on LOM estimates of the shares of parents mentioning various reasons for nonregistration. This approach provides more information since the magnitude of the impact of various reasons for nonregistration as declared by other households in the primary sampling unit can be used to assess the impact of various constraints at the local level on each household individually. The approach is not perfect since reasons mentioned by other households need not apply to any given individual household, but it provides an order of magnitude of the gains that could be achieved under various scenarios whereby obstacles to birth registration are being removed locally.
Note that birth registration rates tend to be higher among women who deliver their child in health facilities, while rates are lower for women delivering at home. This is also the case in Niger. Unfortunately, the data on the location of deliveries is available only for children born in the last 12 months, while the regression analysis is conducted for all children under 5 to have a larger sample size and give more time for the registration to be observed. Therefore, the variable where women deliver their children is not included in the regression analysis. Table 1 provides estimates of birth registration rates, as well as the reasons why some children are not registered and other information about the birth registration process. Only slightly more than half (52.77%) of children under the age of 5 are registered. In urban areas, most children are registered, but in rural areas, less than half are registered.
Results
Basic statistics
The reasons invoked by parents for not registering their children include the lack of offices where birth registration can take place (22.57% nationally); the remoteness of registration offices-which means that the offices are far from where households live (27.50%); the fact that parents do not know that they should register their children (29.90%); the fact that parents think that birth registration is not useful (14.96%); and the cost of birth registration (5.07%). Note that the remoteness of offices is subjectively declared by households-it is not based on an actual measure of the distance or time it might take for households to reach those offices as such measures are unfortunately not available in the survey.
For those not registering their children, lack of availability and remoteness are cited more often in rural areas, while lack of utility and cost are cited more often in urban areas. As mentioned in the introduction, in recent years, major progress was made in reducing the distance to registration facilities. While acknowledging the benefits of this reform, estimates in Table 1 suggest that as of 2015, perceptions of a lack of centers or of the remoteness of existing centers (interpreted from the point of view of households as the centers being located far from where the households live) remained widespread. Table 1 also suggests that when parents register their child, the process is fairly rapid, as prescribed by the law. The law stipulates that birth registration must take place within 30 days of birth (Law 2007-30, article 41), with this requirement being reduced to within 10 days of birth if the birth takes place in a health facility (Law 2007-30, article 42). In principle, a penalty is applied when a child is not registered, but this is not enforced. According to the survey, birth registration not being made for 1 month or more occurred with only 1 in 10 children registered. Once registered, parents typically get the birth registration certificate relatively quickly, but some parents do not know when they need to get it. One of the remaining issues is that parents need to be informed that they must pick up birth certificates at the primary or secondary registration centers because the certificates are not made available at auxiliary centers.
While cost is not the main obstacle to birth registration, according to Table 1 , birth registration is not always free as it is supposed to be under the law. In rural areas, 41.24% of parents who registered their child said that they incurred a cost in doing so. In urban areas, the share of households paying for birth registration is smaller at just under one-fourth (24.1%). Among parents who incurred a cost when registering their child, the average payment was lower in rural areas at FCFA 234.94 versus FCFA 334.12 FCFA in urban areas. These costs may appear low, at less than US$1, but it may still be an issue for households, given that many live in poverty.
As background for the regression analysis, Table 2 provides information on the characteristics of the survey sample according to some of the main variables used in the regression analysis, as well as birth registration rates according to these characteristics.
Consider first the characteristics of the population. Most of the population is rural (85.8%), and among urban households, more than a third live in the capital city of Niamey. The most populated region is Zinder, with 23.2% of the population, while the least populated region is Agadez, with 2.45%. Households are categorized according to five quintiles of wealth, with wealth measured through a factorial analysis of key assets owned by the households [19] . The first three quintiles (bottom, second, and third) essentially represent the population in poverty, given the high rates of poverty in the country, but many households in the top two quintiles (fourth and top) are not well-off either. Most households in the top quintile live in urban areas.
The vast majority of household heads and spouses have no education at all, especially in rural areas. While efforts related to Education for All and other international initiatives are paying off in terms of increasing school enrollment, most of the adult population did not benefit from such efforts at the time when they were of schooling age. For spouses, an additional variable of interest is whether they married as children, that is, before the age of 18. This is indeed the case for 84.54% of spouses (Niger is the country with the highest prevalence of child marriage in the world). Just under a third of rural heads of household are polygamous and the proportion is just under one-fourth in urban areas. Most household heads are engaged in agriculture, with trading being the second most important employment category.
Next, we consider birth registration rates. The rates are lower for girls than boys. They also vary by geographic location, with, for example, 9 in 10 children registered in Niamey and Tahoua versus only 1 in 3 registered in Zinder. Also, as expected, is the fact that birth registration rates are higher in the top quintile of wealth, especially in urban areas. In rural areas too, birth registration rates are much higher in the top two quintiles in comparison to the bottom three even if they do not reach the levels achieved in urban areas in those quintiles. There is also a clear difference in birth registration rates by the education level of the household head and the spouse, with higher educational attainment typically associated with higher birth registration rates, albeit with a few exceptions. Birth registration rates are also higher when the mother married at an adult age than when she did as a child. Finally, the occupation of the household head also shows a relationship with birth registration rates, for example with, as expected, much higher rates (93%) among household heads working in administration (mostly accounted for by the formal public sector). The question is whether all those associations remain when controlling for other variables affecting birth registration rates.
Regression analysis
To measure the relationship between the various variables and the likelihood of birth registration while controlling for other factors affecting birth registration, probit regressions are estimated. Table 3 provides the results through marginal impacts at the mean of the sample. Two models are estimated: (1) a model with the LOM for birth registration to capture all local effects likely to be associated with supply-side issues but possibly also capturing some demand-side issues; and (2) a model with LOMs for each of the reasons mentioned by parents as to why they did not register their children, which helps in disaggregating local effects. In addition, a wide range of controls are included in the analysis, with the same controls used for both models. Both models are estimated separately for urban and rural areas, which is feasible thanks to the relatively large sample size (6106 children under the age of 5 in rural areas, and 1683 children in urban areas). Key findings are as follows.
Consider first the findings for child-level characteristics. There is evidence that girls are less likely to be registered at birth than boys, which may denote parental preferences for boys. Controlling for other variables, girls are less likely to be registered by about three percentage points in both models. There is a negative association in rural areas between the age of the child and the likelihood of birth registration. This may seem surprising but is likely related to the efforts undertaken by the government to increase birth registration rates in rural areas in the years preceding the survey. These efforts have led to higher birth registration rates among younger children. Whether a child has a disability or not does not seem to affect the birth registration rate.
Consider next the parental and household characteristics. A higher level of educational attainment for the spouse is associated in a statistically significant way with a higher likelihood of birth registration for a child at the primary and secondary level (the fact that the effect is not statistically significant at the post-secondary level may be due to small sample sizes at that level). Gains are also observed for the educational attainment of the head of household, but they tend to be smaller and less often statistically significant. A higher socioeconomic status, as measured by the quintiles of wealth, also is a positive factor, starting with the fourth quintile in rural areas and the fifth quintile in urban areas (recall that households in the bottom three quintiles tend to be poor).
Occupations matter as well, especially for the head of household, with domestic work associated with a lower likelihood of birth registration than the reference category of agricultural workers. In rural areas, being in administration is associated with a large increase in the likelihood of birth registration as was the case for basic statistics, but this is not the case in urban areas where birth registration rates are higher. Trading-which may denote a different status depending on whether the household is in rural or other areas, is associated with a gain in birth registration in rural areas and a loss in urban areas versus heads of the household involved in agriculture. Occupational effects for spouses tend not to be statistically significant with a few exceptions.
The marital status of the head of household, or the fact that the spouse married as a child, does not seem to have an effect. For the number of children in the household, effects in urban areas are negative for children aged 6-12 (possibly because of implications for standards of living or because the need to take care of those children reduces the time available to register children), while they are positive for older children (perhaps because some of the children are working and bringing in resources or because they can take care of younger siblings during parental absences). In urban areas, the effects are less likely to be statistically significant.
Consider finally findings for geographic effects at the level of regions as well as the effects of the LOM variables at the level of primary sampling units. First, there are differences in the likelihood of birth registration between regions after controlling for other variables that may affect birth registration, but these effects are observed mostly in rural areas, and many are not statistically significant. Second, as mentioned in the introduction, the LOM variables capture local effects affecting birth registration in different geographic areas. When the LOM for birth registration is used, it is likely to capture supply-side factors (when facilities for birth registration are too remote or not available at all), but it may also account for demand-side factors such as social norms or perceptions about the utility of birth registration. When the LOM variables for the obstacles to birth registration are used, the information provided is more granular.
In the first model, there are clear local effects at work, with the magnitude of the effects being larger in urban than in rural areas. In the second model, the role of different factors can be explored since effects are available by the type of factor that leads parents not to register their children. In rural areas, all LOMs have large effects, but the largest effects in terms of the size of the marginal effects are observed for lack of availability and remoteness, followed by lack of knowledge, lack of utility, and cost. In urban areas, the ranking is different, as expected. Perceptions of a lack of utility matter more when they are observed according to the magnitude of the marginal effects, followed by lack of knowledge, lack of availability, and remoteness, with the marginal impact for costs not being statistically significant. Source: Authors' estimation using ENISED data. Note: *** denotes p value at or below 0.01, ** at or below 0.05, and * at or below 0.1.
Using the second model, predictions can be made as to the gains in birth registration rates that could be achieved if the obstacles mentioned by households were alleviated. Essentially, the simulations set at zero the proportion of households mentioning any specific constraint at the local level and rely on the estimates of marginal impacts to predict birth registration rates. The magnitudes of the gains thus depend on both the estimates of the marginal effects and the proportions of households citing each specific reason for not registering their children.
The results are provided in Table 4 . The table first provides the observed and predicted birth registration rates under current conditions in urban and rural areas. The predicted rates are fairly close to the observed rates, which suggests that the model does a good job of predicting observed values. Next, Table 4 provides estimates of gains from solving the various issues mentioned by households as reasons for not registering their children. This is done separately for each reason, and then jointly for all reasons together. In rural areas, the largest gains would be observed from solving issues related to remoteness, lack of knowledge, and lack of availability of services for birth registration. The same holds for urban areas, but the gains in birth registration rates from solving those issues are much smaller, as expected. If all constraints mentioned by households were solved, the birth registration rate in rural areas could increase by 37.90 percentage points. For urban areas, the gain would be at 9.01 percentage points.
Conclusion
Despite major progress in recent years towards higher birth registration rates, almost one in two children may still not be registered at birth in Niger according to a recent nationally representative household survey. What can be done to improve birth registration rates? The factors leading to low birth registration are multiple, but the analysis of the ENISED survey provided in this paper suggests that some factors may play a larger role than others. Child-level factors, parental and household level factors, and local-level factors have been considered.
In terms of child-level characteristics, girls are less likely to be registered at birth than boys, even after controlling for a wide range of other factors that may affect birth registration. This may denote parental preferences for boys within the context of broader social norms that lead to multiple forms of disadvantage for girls and women, ranging from child marriage to lower levels of educational attainment, and lower earnings and labor force participation, than for men. Yet, while gender effects seem to be present, other factors have a larger effect on the likelihood of birth registration. Lack of educational attainment, especially for women, as well as lower levels of household wealth and less attractive employment for heads of household, are all associated with substantial reductions in the likelihood of birth registration for young children.
Still, the factors that tend to have the largest effect on birth registration are local effects related to whether services are available to register children in proximity to households, whether parents know that they should register their children, whether they are convinced that there are benefits of doing so, and whether they can afford the cost of birth registration. These effects were captured using LOM variables at the level of the primary sampling units where households live. Simulations based on the regression analysis suggest that in both rural and urban areas, the largest gains in birth registration rates would be observed from solving issues related to remoteness, lack of knowledge, and lack of availability of services for birth registration. However, as expected, gains would be much smaller in urban than in rural areas. Issues of cost, while important, play a smaller role in leading to nonregistration.
In a country as large as Niger, where population density is low, it should not come as a surprise that issues related to the lack of service availability or the remoteness Source: Authors' estimation using ENISED data of available services play an important role in the tendency for many children not to be registered at birth. But the approach used in this paper helps in quantifying those effects, while also pointing to other constraints, such as the fact that many parents do not know that they should register their children, or do not find it useful to do so. The policy responses to these various issues need to be varied and adapted to local realities. Different regions, or smaller geographic areas within broader regions, face different challenges. The good news is that information on the reasons leading parents to not register their children can be used to tailor appropriate interventions. 
